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2Laplace
$\text{ _{ } _{ }}$ $\phi(x, z, t)$
$\eta(x, t)$ Zakharov(1968)
$H= \frac{1}{2}\int dx\int_{-\infty}^{\eta}(\nabla\emptyset)^{2}dZ+\frac{1}{2}g\int\eta^{2}dx$ (2)
$\eta(x, t)$ $\psi(x, t)$
t $x$ $\eta(X, t_{0})$
$\psi(x, t_{0})$
$\eta(x, t)_{\text{ }}\psi(x, t)$
$\eta(x, t)$ $\psi(x, t)$ $x$ –
–
West et $\mathrm{a}1.(1987)$ , Dommermuth &Yue (1987),
(1998)
$\eta(x, t)$ $\psi(x, t)$
Zakharov(1968) $b(k, t)$ $b(k)$
$\eta(x, t)$ $\psi(x, t)$ $\hat{\eta}(k, t)_{\text{ }}\hat{\psi}(k, t)$




$i \frac{\partial b(k,t)}{\partial t}=\omega(k)b(k, t)$ (5)
$b(k, t)$
k $b(k)$ ,
$b(k, t)=b_{0}\delta(k-k_{0})\mathrm{e}^{-}i\omega \mathrm{o}t$ , $\omega_{0}=\omega(k_{0})$ , $b_{0}$ : (6)
$\eta(x, t)$ $=$ $a_{0}\cos(k0^{\cdot}X-\omega 0t+\alpha)$ , $a_{0}= \frac{1}{\pi}\sqrt{\frac{k_{0}}{2\omega_{0}}}|b_{01}$ , $\alpha=\arg b_{0}$ (7)
$\psi(x.\cdot’ t)$
$=$ $( \frac{\omega_{0}}{k_{0}})a_{0}\sin(k0^{\cdot}x-\omega 0t+\alpha)$ (8)
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$k_{0}$ $\eta(x, t)_{\text{ }}$







$\omega_{\mathrm{a}\mathrm{p}}=-\frac{\partial\theta(k)}{\partial t}$ , $C_{\mathrm{a}\mathrm{p}}= \frac{\omega_{\mathrm{a}\mathrm{p}}}{k}$ (10)
\theta ( $b(k)$
$b(k, t)=r(k, t)\mathrm{e}^{i}\theta(k_{t)},$ (11)
1 $\partial b$ 1 $\partial r$ $-\partial\theta$
$\overline{b}\overline{\partial t}\overline{r}\overline{\partial t}\overline{\partial t}=+$?
$\omega_{\mathrm{a}\mathrm{p}}$
$\omega_{\mathrm{a}\mathrm{p}}=-{\rm Im}[\frac{1}{b}\frac{\partial b}{\partial t}]$ (13)
$\partial b(k)/\partial t$ $\partial\eta(x, t)/\partial t$ ,





$(2/\pi)\cos^{2}\theta$ , $| \theta|\leq\frac{\pi}{2}$
$0$ , $| \theta|>\frac{\pi}{2}$
(14)
$C=3.279E$, $\gamma=3.3$ $\sigma=\{$ 0.07
$(\omega<1)$ ,














$b(k)$ – (3) – $\eta(x),$ $\psi(x)$
1 $=$. $T_{p}$
$(\omega_{p}=1, g=1)$







$k$ ( 1) $E=0.0025$
$ak=0.1$ 8 $100\mathrm{m}$
$E=0.0025$ $H_{1/3}$ 3. $2\mathrm{m}$
2
$k$
































$\omega\propto k^{2/3}$ instead of $k^{1/2}$ , (20)






















6: (1 ) $(\mathrm{a})3$ $(\mathrm{b})2$
...$\cdot$ .
(b) $C_{\mathrm{a}\mathrm{p}}\propto k^{-1/3}$
West et al. .
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